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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an efficient 
illumination optical system capable of controlling optional 



light condensing characteristic regardless of the outside 
shape of a light transmission member by forming the 
light incident part of the light transmission member of 
plural refractive index layers. 

SOLUTION: Since luminous flux emitted from the center 
of a flash light emitting tube 5 arranged at the 1st focal 
position of an elliptical reflection surface 6a and 
advancing backward is condensed on the 2nd focal 
position F of an ellipse because the reflection surface 6a 




of a reflector 6 has elliptical shape. The incident surface 
of the light transmission member 10 is arranged in the 
vicinity of the focal position F. Then, the high refractive 

index layer 10A is arranged in the center part near the incident light part of the member 10 
and the low refractive index layers 10B and 10C are arranged on the periphery thereof. The 
layers 10B and 10C are set to specified length in accordance with the characteristic of 
incident light. Thus, even in the case dispersion is found in the direction of the light beam 
when it is made incident, the irradiation of the luminous flux whose direction is arranged, that 
is, the irradiation corresponding to an optional necessary viewing angle range is executed 
after the light beam is emitted from the light transmission member. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting system and the flash luminescence 
equipment for photography which control the injection light from the light source efficiently. 
[0002] 

[Description of the Prior Art] After carrying out multiple-times reflection of the flux of light injected 
from the light source for the purpose of acquiring the diffused light to the photographic subject of a 
short distance as shown in JP,4-16833,A as a lighting system which makes the light from the light 
source irradiate a photographic subject through the optical path which carries out multiple-times 
reflection conventionally with two or more plane mirrors arranged in the front face at abbreviation 
parallel and making it spread, the thing made to irradiate a photographic subject is proposed. 
[0003] Moreover, as these people proposed by JP,59-165037,A, band-like is made to condense the flux 
of light injected from the flash arc tube, a fiber is arranged in the condensing section, and there are some 
which were constituted so that predetermined luminous intensity distribution might be obtained by 
bundling this suitably. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional example of the above- 
mentioned former, since the plane mirror which has the spreading effect arranged to abbreviation 
parallel as a light guide line is used, it is easy to produce optical loss in the case of reflection in a mirror 
plane. For this reason, although it was convenient for it since extinction was made, although the 
photographic subject of a short distance is illuminated like close-up photography, the technical problem 
were unsuitable occurred to the purpose of making it condense efficiently. 

[0005] Moreover, it constitutes from a conventional example of the above-mentioned latter so that the 
incidence section of a fiber may be arranged in the location which condensed the flux of light from a 
flash arc tube with the reflector and light may be led to the injection section of a fiber, but a fiber is a 
cylindrical shape-like, and since it cannot cover without a clearance, a quantity of light loss arises. 
Moreover, a fiber's being very expensive and a luminous-intensity-distribution property could be 
controlled within the fiber, and technical problems » there is nothing (it is at the optical incidence and 
irradiation appearance time, and is the same condensing condition) ~ occurred. 
[0006] Even if this invention is an illumination system in the location which the optical incidence 
section and the optical injection section as a light-emitting part left, it aims at making condensing 
control of the light in the inside of a light guide line perform without being based on the appearance 
configuration of this light guide line. 

[0007] Moreover, in the flash luminescence equipment used as lighting for photography, it aims at 
performing condensing control of the light from the light source efficiently at the same time it prevents 
the bloodshot-eyes phenomenon which poses a problem. 

[0008] Furthermore, the optimal condensing optical system corresponding to the flash arc tube of the 
shape of a cylindrical shape used as the light source of the flash luminescence equipment for 
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photography is acquired. Namely, a beam of light is drawn through the thin light guide section 
corresponding to the light source, and it aims at irradiating the luminescence energy of the light source 
efficiently at a photographic subject. 
[0009] 

[Means for Solving the Problem] The lighting system concerning this invention has the condensing 
member which makes the flux of light from the light source condense, and the light guide section 
material which draws the flux of light condensed by this condensing member to a predetermined shot 
position, and the condensing control with the sufficient effectiveness which does not depend on the 
appearance configuration of the above-mentioned light guide section material is possible for this light 
guide section material in the optical incidence section by having two or more refractive-index layers 
which adjust the luminous-intensity -distribution property at the time of optical incidence. 
[0010] Opening and the EQC of the flash arc tube with which the flash luminescence equipment for 
photography concerning this invention emits a flash, the reflector which makes the injection flux of light 
from this flash arc tube condense, and this reflector Or have optical plane of incidence larger than it, 
have the light guide section material which draws the flux of light to a predetermined shot position, and 
the above-mentioned light guide section material is set near the optical plane of incidence. Although it is 
necessary to detach a light-emitting part and the optical injection section in order to prevent a bloodshot- 
eyes phenomenon when using the flash luminescence equipment which is the light source of 
photography equipment by having two or more refractive-index layers which adjust the luminous- 
intensity-distribution property at the time of optical incidence By preparing refractive-index inclination 
in the light guide section material which connects during this period, it becomes possible to the 
luminous-intensity-distribution property at the time of optical incidence to amend suitably in the 
luminous-intensity-distribution property needed. 

[001 1] Moreover, the flash luminescence equipment for photography concerning this invention The 
flash arc tube which has an effective cylindrical shape-like light-emitting part, and the reflector which 
makes the injection flux of light from this flash arc tube condense, Opening of the abbreviation rectangle 
prepared in this reflector, and an EQC or optical plane of incidence larger than it, And it has the light 
guide section material which connects between this optical plane of incidence and an irradiation labor 
attendant and which consists of a reflector of thickness about 1 law. the irradiation labor attendant for 
making light irradiate in the direction of a photographic subject ~ this light guide section material It 
becomes possible to be able to realize a compact light-emitting part gestalt with a thin shape, and to also 
set a condensing property as the optimal condition [ near the optical incidence section ] by having two or 
more refractive-index layers which adjust the luminous-intensity-distribution property at the time of 
optical incidence. 
[0012] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is explained. 
[0013] Example of gestalt 1 drawing 1 of operation - drawin g 4 are drawings showing the configuration 
at the time of applying this invention to the camera for photography, and the cross-sectional view in 
which in drawing 1 the perspective view of the whole camera and drawing 2 show the expansion 
perspective drawing of the important section of drawing 1 , and drawing 3 shows a photography 
condition, and drawing 4 are the cross-sectional views showing the condition of not taking a photograph. 

[0014] In drawing 1 , 1 is lens-barrel barrier from which 3 protects the taking-lens lens-barrel section 2 
as the body of a camera and 2 are shown in the taking-lens lens-barrel section and it is shown in drawing 
4 at the time of carrying, as shown in drawing 3 at the time of photography, it rotates focusing on the 
hinge region 4 prepared in the upper part of a camera body, and evacuates up, and maintenance 
immobilization is carried out in a predetermined location. 

[0015] Inside the body 1 of a camera, as shown in drawing 2 , the flash light-emitting part which 
consists of a reflector 6 as a condensing member which makes the flux of light from the flash arc tube 5 
and this flash arc tube as the light source condense is arranged. Moreover, in the lens-barrel barrier 3, 
the light guide section material 7 which leads the injection flux of light from the flash light-emitting part 
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formed in the interior of the body 1 of a camera to a position is arranged. 

[0016] In drawing 3 and the sectional view shown in 4, the sheathing member which 8 holds the light 
guide section material 7, and forms the lens-barrel barrier 3, and 9 are attachment components which 
hold the field of the opposite side in the sheathing member 8 of the light guide section material 7, and it 
is fixed to the sheathing member 8. In addition, the light guide section material 7 has prevented the 
optical loss by contact of a hand or other objects while it is held by the sheathing member 8, the 
attachment component 9, and predetermined spacing detached building ****** and prevents breakage 
by external force. 

[0017] 10 is the closing motion member of the above-mentioned flash light-emitting part formed in the 
body 1 of a camera, as shown in drawing 3 in the state of photography, corresponding to a motion of the 
lens-barrel barrier 3, is driven by the device member within the body of a camera (un-illustrating), and 
shunts the front face of a flash light-emitting part. On the other hand, as shown in drawing 4 in the state 
of un-taking a photograph, it moves to the location which covers the front face of a flash light-emitting 
part, and invasion of dust, dust, etc. is prevented around a flash light-emitting part at the time of un- 
using [ of the body 1 of a camera ] it. 

[0018] Moreover, drawing 3 also shows ray tracing of the representation flux of light injected from a 
flash arc tube. After carrying out incidence of the flux of light injected from the flash arc tube to the 
light guide section material 7 from the optical plane-of-incidence 7a like illustration and repeating total 
reflection, it is injected from irradiation labor attendant 7b. Like illustration, although the light guide 
section material 7 can be formed in the configuration corresponding to an appearance configuration, 
control of the luminous-intensity-distribution property in the condition that there is no thickness change 
is not easy the material. Hereafter, control of this luminous-intensity-distribution property is explained. 
[0019] Drawing 5 and drawing 6 are drawings which explain the process in which condensing nature is 
changed, by refractive-index change in the light guide section material 7. Drawing 5 is the sectional 
view of the flash light-emitting part at the time of cutting perpendicularly to the cylinder-like flash arc 
tube 5, and drawing 6 is the sectional view of the flash light-emitting part at the time of using the 
ingredient of the single refractive index which does not have the refractive-index change section in light 
guide section material for a comparison. 

[0020] In drawing 5 and drawing 6 , the reflector 6 which makes the luminescence flux of light from the 
flash arc tube 5 condense is formed by the ellipsoid to which the back section uses the core of the flash 
arc tube 5 as a focus to the direction of irradiation appearance, and the front section consists of cylinder 
sides centering on the flash arc tube 5 to the direction of irradiation appearance. 

[0021] Although 10 is light guide section material, in order that it may give explanation easy, it is short, 
and is monotonous and consists of light guide section material 7 shown in said drawing 1 - drawing 4 . 
This light guide section material 10 is formed of the layers 1 0A~ 10C from which three sorts of refractive 
indexes differ, and a layer with the high refractive index to which 10A is extended from optical plane of 
incidence to an irradiation labor attendant, a layer with the low refractive index to which 10C is located 
in the outermost periphery of optical plane of incidence, and 10B are layers (a medium refractive index 
layer is called hereafter) which have the middle refractive index of both the above-mentioned layers 10A 
and IOC. As for the above-mentioned medium refractive index layer 10B and low layer 10C, only 
predetermined die length is constituted by the optical incidence section. 

[0022] On the other hand, the light guide section material 1 1 shown in drawing 6 as a comparison is a 
single refractive-index layer, and the same ingredient as high refractive-index layer 10A of the light 
guide section material 10 is used for it so that the comparison with drawing 5 may become easy. In 
addition, the light guide section material 10 and 1 1 is constituted by glass or transparence resin, and 
adhesion immobilization of the interfaces Tl and T2 of each ********** of the light guide section 
material 10 is carried out by the transparence binder near the refractive index of class lOAandlOB, 10B, 
and 10C. 

[0023] Next, the condition of ray tracing is explained about drawing 5 and drawing 6 . First, in drawing 
5 , since reflector 6a of a reflector 6 is elliptical, the flux of light which injected from the core of the 
flash arc tube 5 arranged in the 1 st focal location of ellipse reflector 6a, and progressed back condenses 
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in the 2nd focal location F of an ellipse (in order to simplify explanation, the effect of the refraction 
ignored as what has the glass thickness of the flash arc tube 5 thin enough). Since the plane of incidence 
of the light guide section material 10 is arranged near this 2nd focal location F, incidence of the reflected 
light which condensed in this focal location F is carried out to high refractive-index section 10A located 
in the center section of the light guide section material 10. First, it is refracted in plane of incidence, and 
about a component with the small include angle after incidence, high refractive-index section 1 0a is 
progressed as it is, and it injects from an irradiation labor attendant. Originally, this component is a 
component of a screen which can irradiate a center section mostly, is a component which is not carried 
out in the condensing control beyond this, and is injected at the same include angle as the time of 
incidence. Moreover, also by the component which hits the next medium refractive index layer 10B 
from high refractive-index layer 10A which carried out incidence of the component which carried out 
the incidence retroflexion chip box to the light guide section material 10 like illustration, when an 
incident angle is below a predetermined value, total reflection is carried out in the interface Tl of high 
refractive-index layer 10A and medium refractive index layer 10B, and it injects at the same include 
angle as the time of incidence. The classification of the control after being based on whenever [ this 
incident angle ] is determined by the ratio of the refractive index of the adjoining different refractive- 
index layer. That is, this refractive-index ratio opts for the first regulation of whenever [ after incidence / 
illuminating-angle ]. 

[0024] Although the example of illustration explained the component of high refractive-index layer 10A 
which carries out incidence from a center mostly The component (the same is said of the component 
generated with the component or direct light injected from the location from which it separated from the 
core of the flash arc tube 5, and it is an incidence component below a predetermined include angle) 
which separated from the center of high refractive-index layer 10A By the first above-mentioned 
regulation (interface Tl of high refractive-index layer 10A and medium refractive index layer 10B), it is 
injected of the same include-angle component as the time of incidence. 

[0025] Next, at the time of incidence, about the component more than a predetermined include angle, 
about medium refractive index layer 10B and the large component of whenever [ incident angle ], light 
progresses to low refractive-index layer 10C further, and it becomes another control. 
[0026] Hereafter, this ray tracing is explained. 

[0027] In the case of the incident angle more than predetermined, total reflection is not carried out but it 
is refracted in the interface Tl of high refractive-index layer 10A and medium refractive index layer 
10B. In order to carry out incidence of the refracted light to the refractive-index layers 10B and 10C 
lower than it from high refractive-index layer 10A at this time, the beam of light after refraction is 
changed into the component of the include angle near the direction of an optical axis. After carrying out 
total reflection of the beam of light after this refraction to injection or medium refractive index layer 
10B from the end face of medium refractive index layer 10B as it is in the interface T2 of low refractive- 
index layer 10C, it is injected from the end face of medium refractive index layer 10B. According to this 
optical path of a series of, a beam of light is bent in the direction of an optical axis, and is changed into 
the component in a need field angle. The include-angle component controlled by adjusting suitably the 
ratio of the refractive index of medium refractive index layer 10B and low refractive-index layer 10C 
also in this case is limited. 

[0028] Next, total reflection cannot be carried out to medium refractive index layer 10B on the boundary 
of low refractive-index layer 10C, i.e., by the initial state, about a component with the large incident 
angle to the light guide section material 10, incidence is further refracted and carried out from medium 
refractive index layer 10B to low refractive-index layer 10C, and remaining as it is or after carrying out 
total reflection by interface T3 with an air space, it injects from the end face of this low refractive-index 
layer IOC. Like the time of carrying out incidence from above-mentioned quantity refractive-index layer 
10A to medium refractive index layer 10B also in this case, the flux of light after refraction is bent in the 
direction of an optical axis, and is changed into the component in a need field angle. 
[0029] As mentioned above, by arranging high refractive-index layer 10A in the center section near the 
incident light section of the light guide section material 10, arranging the low refractive-index layers 
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10B and 10C on the outskirts, and setting the low refractive-index layers 10B and 10C as predetermined 
die length according to the property of incident light, as explained Even if vary and it is in the direction 
of the beam of light at the time of incidence, after light guide section material injection can perform the 
exposure corresponding to the flux of light to which the direction was equal, i.e., the need field angle 
range of arbitration. 

[0030] In addition, it is the configuration which can prevent that the flux of light which carried out 
incidence to the low refractive-index layers 10B and 10C into once carries out re-incidence of the die 
length of the inside [ this ] low refractive-index layers 10B and 10C, and the thickness of a layer to a 
refractive-index layer higher than a current refractive-index layer again by total reflection. For this 
reason, an optimum value changes with the dispersion condition of the include angle of incident light, 
dispersion of an incidence location, etc. 

[0031] Moreover, the exposure range after light guide section material injection is controlled by the ratio 
of each refractive-index layers 1 OA- 10C, as mentioned above. Furthermore, the die length of the low 
refractive-index layers 10B and 10C is regulated by the value of high refractive-index layer 10A which 
carries out incidence first inside. 

[0032] In the example 1 of a gestalt of above-mentioned operation, as a refractive-index layer, into 
quantity, although three sorts of low refractive-index layers 1 OA- 10C are set up, by necessarily not 
being limited to these three layers and classifying a refractive index more finely, finer luminous- 
intensity-distribution control can be realized and it can consider as uniform lighting without 
nonuniformity. 

[0033] Moreover, in order to verify the effectiveness of the above-mentioned example 1 of a gestalt, 
drawing 5 and drawing 6 are performing beam-of-light trace on the same conditions. First, as shown in 
drawing 6 , when the ingredient of a refractive index single as light guide section material 1 1 is used, the 
back before carrying out incidence to the light guide section material 1 1 is injected as the same 
component. (Among drawing, the two-dot chain line showed the greatest include-angle component at 
the time of incidence in respect of injection, and it was shown more clearly) 

On the other hand, as shown in drawing 5 , it turns out to the maximum include angle at the time of 
incidence (two-dot chain line) that it is condensing as an assembly of the beam of light of a very narrow 
include angle in the case of the example 1 of a gestalt of the above-mentioned operation. Although the 
flux of light in the condition of the beam of light which came out of a part for the core of the flash arc 
tube 5 having reflected the representation beam of light in drawing in the back reflector, and having 
condensed to one point is shown The magnitude of the flash arc tube 5 is limited in fact, and it has the 
influence [ in the field of the glass tube of the flash arc tube 5 ] of refraction, and it does not restrict only 
to this flux of light, but the light of various include-angle components not necessarily carries out 
incidence from the large field of high refractive-index section 10A. Also in this case, a large majority of 
flux of lights are normally regulated by control of the same beam of light as above-mentioned 
explanation. That is, the component with the large incident angle of the light guide section material 10 is 
changed into the include-angle component near the direction of an optical axis. 
[0034] Hereafter, an actual numeric value is applied and the desirable example of a thing of the 
configuration of light guide section material based on the contents of the above-mentioned explanation 
is explained using drawing 7 . 

[0035] In drawing 7 , 12 is light guide section material, and it is the high refractive index nH. It is 
medium refractive index nM to ingredient 12 A. Ingredient 12B and low refractive index nL It consists 
of forms which stuck ingredient 12C on the both sides of the end face by the side of optical incidence. 
[0036] First, each constant is defined as follows in configuration decision. Incidence of the flux of light 
which emitted light from the flash arc tube 5, and was condensed with the reflector 6 is carried out to the 
light guide section material 12 in a certain narrow fixed range. It is assumed that incidence of the 
frontage of this incidence section is carried out from the width of face a between Point P and Point Q. 
Width of face of b and low refractive-index layer 12C is set to c for the width of face of medium 
refractive index layer 12B, and it is the die length of d, inside, and the low refractive-index layers 12B 
and 12C about the width of face of the light guide section material 12 whole [0037] 
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[External Character 1] 
1 X<3 <*) 

It carries out. Moreover, desired value of the maximum include angle of the flux of light after R, S, and 
light guide section material injection is set to alpha for the end face of medium refractive index layer 
12B, and the intersection of the opposite side. 

[0038] Fundamentally, among incident light, about the component of the include angle below alpha, an 
incident angle is controlled only within high refractive-index layer 12A, and injects from a injection side 
at the same include angle as whenever [ incident angle ]. At this time, it is the refractive index nM of 
this medium refractive index layer so that total reflection may be carried out even when medium 
refractive index layer 12B is hit, and it may not invade into medium refractive index layer 12B. It has set 
up. 

[0039] Moreover, although an incident angle carries out incidence to medium-refractive-index 12B from 
high refractive-index layer 12A about the component of the include angle below beta more than alpha 
among incident light, on the boundary T2 of medium refractive index layer 12B and low refractive- 
index layer 12C, it is the component which carries out total reflection. Similarly, among incident light, 
more than beta, the component of the include angle below gamma is a component which can carry out 
incidence to medium refractive index layer 12B from high refractive-index layer 12 A, and all low 
refractive-index layer 12C, and an incident angle is the component which carries out total reflection by 
interface T3 of low refractive-index layer 12C and air. 

[0040] The inside of this [ for making the flux of light controlled by the low refractive-index layers 12B 
and 12C inside invade into this layer altogether in addition to the above-mentioned conditions ], The 
flux of light injected into the conditions of die-length 1 of a low refractive-index layer from the end face 
of the low refractive-index layers 12B and 12C To the conditions and pan it is made to be settled after 
light guide section material injection and within the predetermined include angle alpha, once, It is 
possible by fulfilling various conditions, such as conditions of the thickness of the low refractive-index 
layers 12B and 12C, to make it condense more efficiently inside inside for the flux of light which carried 
out incidence to the low refractive-index layers 12B and 12C not to return to the layer of a higher 
refractive index. 

[0041] A monograph affair type is shown below. 

[0042] - Relational expression in plane of incidence sin alpha=nH -sinthetaalpha (1-1) 

sin beta=nH -sinthetabeta (1-2) 

sin gamma=nH -sinthetagamma (1-3) 

- Conditions no incidence component of the low refractive-index layers 12B and 12C to be a direct 
omission inside (the die length of 1). 

[0043] 

[Equation 1] 
£isa • t an (9 0° ~ 0 a ) (2-1) 

(2-2) 

* an 6 a 

- Conditional expression in a refractive-index change interface nH, sin(90 degree-thetabeta) =nM, and 
sinphibeta (3-1) 

nH, sin(90 degree -thetagamma) =nM, and sinphigamma (3-2) 
nM and sinphigamma=nL -sinpsigamma (3-3) 

- Conditions for the maximum of injection light to carry out to below desired value, in case reentry light 
is carried out to high refractive-index layer 12A inside from the end face of the low refractive-index 
layers 12B and 12C (conditions made below into alpha as a last injection light). 

[0044] 

nM, sin(90 degree-phibeta) <=nH, and sinthetaalpha (4-1) 



http ://www4 . ipdl . inpit . go .jp/cgi -bin/ tran_web_c gi_ej j e 



5/8/2007 



JP,10-020239,A [DETAILED DESCRIPTION] 



Page 7 of 12 



nL, sin(90 degree-psigamma) <=nH, and sinthetaalpha (4-2) 

- The conditions for carrying out incidence to the low refractive-index layers 12B and 12C inside, and 
not carrying out reentry light to high refractive-index layer 12A after total reflection [0045] 
[Equation 2] 

£ 

b • t an^ fl ^- (5-1) 
p 2 

H — b * t a n 0 

ctan*^ (5-2) 

7 2 

- The conditions for preventing the component which is not controlled completely falling out from the 
end face of the low refractive-index layers 12B and 12C, and coming out of it inside, [0046] 
[Equation 3] 

ft 

a - tan (90° - 6 s ) (6-1) 
p 2 
a 

c«tan<0„_j0 b ■ t a n 0 (6-2) 

tanfi, 7 

Although it is desirable to fulfill all the above conditions, in order to enlarge thickly in fact, the actual 
example of count is shown in the form where some above-mentioned conditions are fulfilled. 
(Example 1 of numerical calculation) They are the incident light aperture width a, the refractive index 
nH of high refractive-index section 12 A, and the maximum illuminating angle alpha after injection, 
respectively a= 2.0 nH =1.60 It considers as alpha= 30 degrees and gives as initial value. 
[0047] Moreover, as conditions, in order to make die-length 1 of the low refractive-index layers 12B and 
12C into the shortest inside, it is [0048] from the aforementioned (2-2) formula. 
[Equation 4] 

t = (7-1) 

t a n 0 „ 
a 

Moreover, in order to take as conditions the greatest large angle gamma which can be controlled (it is in 
agreement with maximum thetaalpha in injection from an end face), it is the above (4-1). nM, sin(90 
degree-phibeta) =nH, and sinthetaalpha (8-1) 
nL, sin(90 degree-psigamma) =nH, and sinthetaalpha (8-2) 

Furthermore, as conditions, inside and after low refractive-index layer incidence are [0049] from a 
formula (5-1), in order not to carry out reentry light to a high refractive-index layer but to make it the 
thinnest. 
[Equation 5] 

b • t a n 0 „ = - (9-1) 
0 2 

(5-2) From a formula, it is [0050]. 
[Equation 6] 

jg-~b*tan0 

c-tantf = 2— (9-2) 

7 2 

On the conditions alpha which carry out total reflection on a predetermined square by the above (3-1) of 

- (3-3), and conditional expression, i.e., an incident angle, on the boundary Tl of high refractive-index 
layer 12A and medium refractive index layer 12B Total reflection, The conditions which carry out total 
reflection by the angle of emergence beta on the boundary T2 of medium refractive index layer 12B and 
low refractive-index layer 12C are set to phibeta=0 and psigamma=0, and serve as a degree type. nM 
=nH and sin (90 degree-thetaalpha) (10-1) 
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nL =nH and sin (90 degree-thetabeta) (10-2) 

From the above relation, it asks for each constant in following sequence. (1-1) It is [0051] from a 
formula and a formula (7-1). 
[Equation 7] 



(1 1) 



tan 



(10-1) at (1-1) SUO 



n M = n H * c ° 



(1-1) at (8-1) 5<U>3 



4> ^ - c o 



-1 s 1 n a 



(12) 



(1 3-1) 



|3=s in 1 
(9-1) 5)U!) 



ng • s i n o s 1 ^ — — • s i n 4> 



b=- 



2tan^ 

(a - 1) act (i- 1) set (8- 1) a i t> 



(13-2) 



(14) 



9 q = c o 



[0052] 

[Equation 8] 
CI 0-2) ai»3 

n L =n H • s i n (9 0° - 8 g) 

(8-2) at (1-1) 

(3-3) at (1-3) a<k& 
r =s i 



(1 6) 



(1 7-1) 



(17-2) 



(9-2) 5£t (3-3) SCtt) 



C=- 



s i n 



X%"-"0l 



2 • t a n <6 



(1 8) 
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On the other hand, it is drawing 7 . d=a+2b+2c (19) 

As mentioned above, a count result is alpha= 30.0 degrees. beta= 45.0 degrees gamma= 59.9 degrees 
a=2.0b=1.06 c= 0.75 d= 5.62 It is set to l=6.08nH =1.6000, nM =1.5199, and nL =1.4353. Drawing 7 is 
drawing which carried out based on this numeric value, and was drawn. 

[0053] Moreover, if only the refractive index of high refractive-index section 12A is changed into nH 
=1.5 and same count is carried out, it will become the following examples 2 of numerical calculation. 
Namely, alpha= 30.0 degrees beta= 45.0 degrees gamma= 60.0 degrees a=2.0b=1.07 c= 0.76 d= 5.69 It 
is set to l=5.66nH =1.5000, nM =1.4142, and nL =1.3229, and becomes a value with it inside. [ the die 
length of the low refractive-index layers 12B and 12C short 0.4mm, and ] [ almost same / others ] 
[0054] In the example of a gestalt of the above-mentioned numeric value, it became homogeneity 
luminous intensity distribution as the maximum include angle of 30 degrees after light guide section 
material injection, and each constant is set up so that there may be little loss. For this reason, although 
width of face is thick, distribution of the injection light of the light guide section material 12 is 
considered as distribution of central importance, and if loss light is permissible to some extent, it can 
constitute more thinly. 

[0055] Moreover, the layer from which a refractive index differs is arranged in parallel to an optical axis 
like the above-mentioned explanation, and it is high in the refractive index of th^ incident light section, 
and by lowering a refractive index on the outskirts according to the other side, it classifies according to 
the include-angle component at the time of incidence, and it becomes possible to control the direction of 
a beam of light separately respectively. While being able to control light more finely and being able to 
narrow the include angle after final light guide section material injection by arranging many different 
refractive-index layers at this time, it becomes controllable to the component of a large include angle 
also about the include angle at the time of incidence. 

[0056] Next, the example 3 of numerical calculation of the example 1 of a gestalt of the above- 
mentioned operation is explained. Although the conditions for making the die length of a low refractive- 
index layer into the shortest inside were given by the formula (7-1) in said example 1 of numerical 
calculation, the example 3 of numerical calculation explains the configuration which loses the 
component which escapes from and comes out of the end face of a low refractive-index layer in the 
condition of not being controlled completely, while being slightly generated in the example 1 of 
numerical calculation. 

[0057] For fulfilling this condition and shortening the die length of the low refractive-index section 
inside, it is [0058] from (6-1) and a formula (6-2). 
[Equation 9] 

& 

a • t an (9 0° - 6 ») =- (2 0-1) 

15 2 
a 

c-tan0 =£ -b»tan#„, (20-2) 

7 tan0 v 7 

The conditions for taking the large include angle gamma of expansion which can be controlled in 
addition to this condition (8-1), (8-2) A predetermined value is calculated into a formula and after low 
refractive-index layer incidence from conditions [ which are not in a high refractive-index layer reentry 
putting ] (9-1), formula (9-2), conditions [ which carry out total reflection at a predetermined include 
angle ] (10-1), formula (10-2), and definition type [ in each refracting interface ] (1-1) - (1-3) - (3-1) (3- 
3) a formula. 

[0059] They are the incident light aperture width a, the refractive index nH of high refractive-index 
section 13 A, and the illuminating angle alpha after injection, respectively a= 2.0 nH =1.60 It is [0060] 
when low refractive-index layer 13B is made into one layer, as the same value as the example 1 of 
numerical calculation is given as alpha= 30 degrees and it is shown in drawing 8 . 
[Equation 10] 
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(1-1) 5£_ (10-1) 5U:9 



n L =n H #s * n 9 0° — sin 



-1 8 in a 
n H 



= 1. 5 19 9 



(8- 1) . (1-1) 




= c o s 



1 




= 7 0. 7 9 3 4 



(3- 1) 



-cos 



1 



s i n 4> 

n H 



2 6. 2 2 5 4 



(2 0-1) 



£ = 2 a • t an (9 0° ~ 0 g ) =8. 12 
(9-1) SUt) 



= 1. 4 14 4 



2 ■ t a n $ 



(1-2) If the result beyond beta=sin-l(nH and sinthetabeta) =44.995 ld=a+2b=4. 8288 is summarized from 
a formula alpha= 30.0 degrees beta= 45.0 degrees a= 2.0 b=1.41d=4.83, 1= 8.12 It is set to nH =1.6000 
and nM =1.5199, and a 60-degree illuminating angle narrows the component of the 90-degree 
illuminating angle in the predetermined range a by the above-mentioned configuration. 
[0061] The same effectiveness is acquired, even when sufficient thickness cannot necessarily be taken 
even if by constituting so that a refractive index may be lowered, without being limited to this 
configuration as the layer from which a refractive index differs is formed so that it may become 
abbreviation parallel to the direction of an optical axis, and the incidence section is separated from the 
high refractive-index section and an optical axis although each above-mentioned configuration showed 
the configuration which prevents a quantity of light loss as much as possible. 

[0062] By refractive-index change in light guide section material, example of gestalt 2 drawing 9 of 
operation - drawing 1 2 are drawings explaining the example 2 of a gestalt of the operation of a process 
to which condensing nature is changed, and since the whole configuration etc. is the same as that of the 
example 1 of a gestalt of operation, they explain only a characteristic part. 

[0063] In drawing 9 , 14 is light guide section material, consists of four layers 14A, 14B, 14C, and 14D 
from which a refractive index differs, and has become plate-like as an appearance configuration. A high 
refractive-index layer, and 14B and 14D of 14A and 14C are low refractive-index layers here. As for the 
example 2 of a gestalt of this operation, it is the description in the example 1 of a gestalt of operation 
that it differs, a different refractive-index ingredient is installed in the direction of an optical axis, and 
the plane of composition is a curved surface. Thus, by constituting, effectiveness which has arranged 
two or more convex lenses to the incident-ray side is acquired. 

[0064] Hereafter, ray tracing at the time of using the light guide section material 14 of such a 
configuration is explained about drawin g 10 - drawing 12 . In order to simplify explanation, the beam of 
light injected from the center of the flash arc tube 5 is shown. 

[0065] First, behind an optical axis, as shown in drawing 10 , the other flux of light condenses in the 2nd 
focal location F of an ellipse among the flux of lights injected from the flash arc tube 5 arranged in the 
1st focal location of the ellipse reflector 6, after hitting ellipsoid 6a of a reflector 6 (in order to simplify 
explanation, the effect of the glass tube of a flash arc tube is disregarded). Since high refractive-index 
section 14A of the condensing member 14 is arranged near this 2nd focal location F, incidence of the 
reflected light which ****( e d) in the 2nd focal location F is carried out to high refractive-index section 
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14 A, and it is refracted. Next, incidence is carried out to the interface Tl of high refractive-index section 
14A and low refractive-index section 14B. Since this interface consists of curved surfaces, an incident 
angle cannot be small influenced easily of refraction. 

[0066] Furthermore, from low refractive-index layer 14B, it progresses to high refractive-index layer 
14C, and is refracted. Incidence of the last is carried out to low refractive-index layer 14D from high 
refractive-index layer 14C. Since an interface T2 consists of curved surfaces, also at this time, an 
incident angle is small, and it can suppress the deflection of the include angle by refraction. 
[0067] As mentioned above, condensing effectiveness can be given by arranging high refractive-index 
layer 14A and low refractive-index layer 14B in order near the plane of incidence of the light guide 
section material 14, and constituting high refractive-index layer 14A so that it may become a concave 
lens configuration about convex lens configuration and low refractive-index layer 14B. 
[0068] Drawing 1 1 shows the condition in case the flux of light injected from the center of the flash arc 
tube 5 carries out incidence to the light guide section material 14 directly. Like illustration, the high 
refractive-index layers 14A and 14C have the effectiveness of a convex lens, and a property which 
condenses from the light guide section material 14 to one point after injection can be acquired. 
[0069] Drawin g 12 illustrates the component to which the flux of light which came out of the flash arc 
tube 5 hits cylinder-like reflector 6b. This flux of light condenses in the 2nd focal location F after 
reflection by ellipse reflector 6a toward back after reflection through the core of the flash arc tube 5 
again by cylinder-like reflector 6b. The following takes the same optical path as drawin g 10 . 
[0070] As mentioned above, as explained, the high refractive-index sections 14A and 14C can change a 
condensing property, keeping an appearance configuration constant, when a center makes the 
circumference thin thickly and the low refractive-index sections 14B and 14D make the laminating of 
the layer with the thick circumference with a thin center carry out in the direction of an optical axis near 
the plane of incidence of light guide section material. 

[0071] Although quantity and every two layers each of **** refractive-index layers were carried out a 
total of four stratification in the example 2 of a gestalt of this operation, it is also possible to increase the 
number of these layers, and constituting only from two-layer is also possible. All can carry out 
adjustable [ of the condensing degree ] with the difference of a quantity and low refractive index, and 
the magnitude of curvature. 

[0072] Moreover, in the example 2 of a gestalt of this operation, without not necessarily being limited to 
this configuration, although one side is made into the flat surface, all mirror interfaces can also be 
formed on a convex or a concave surface, and this gentleman can condense efficiently. Moreover, the 
larger one can also make a refractive-index difference condense efficiently. 
[0073] Example of gestalt 3 drawing 13 of operation - drawing 15 are drawings for explaining the 
example 3 of a gestalt of operation of this invention. The whole configuration etc. is the same as that of 
the example 1 of a gestalt of operation, and adds explanation only about a characteristic part. 
[0074] In drawing 13 , 15 is light guide section material and, as for the high refractive-index section and 
15B, the cross-section configuration of 15A is the low refractive-index section made into three square 
shapes. The description of this operation is a configuration with the middle property of the examples 1 
and 2 of a gestalt of operation, and explains the property of a configuration based on drawing 14 and the 
ray-tracing Fig. shown in 15. The component reflected with the back reflector among the flux of lights 
which came out from the core of the flash arc tube 5 as first shown in drawing 14 condenses to another 
focus F of an ellipse, and carries out incidence to the light guide section material 15. As the example 2 
of a gestalt of operation explained the component which is injected to high refractive-index section 15A 
with incidence Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. and which went on the 
outskirts on the other hand like the example 1 of a gestalt of operation, the part of three square shapes of 
low refractive-index section 15B has the effectiveness equivalent to a concave lens, only a component 
especially with a large incident angle is controlled by the part here, and the flux of light near the optical 
axis condenses. 

[0075] Although drawing 15 is the direct light from the flash arc tube 5, it turns out that it is effectively 
condensed in the part of three square shapes formed by the above-mentioned low refractive-index 
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section 15B also in this case, and is injected from the end face of light guide section material. 
[0076] Example of gestalt 4 drawing 16 of operation is drawing for explaining the example 4 of a gestalt 
of operation of this invention. Since the whole configuration etc. is the same as that of the example 1 of 
a gestalt of operation, it explains only a characteristic part. 

[0077] In drawing 16 , 16 is light guide section material, and 16A is the optical material of a refractive- 
index distribution pattern, and is the quality of the material with which it has a refractive index with the 
high refractive index of a core, and a low periphery, and change of a refractive index gave change to 
parabolic. The die length is regulated by predetermined die length so that it may mention later. 16B is a 
light guide section which consists of a single refractive index connected to the optical-axis end face of 
refractive-index part cloth layer 1 6A, and this die length can be made the die length of arbitration 
according to the die length of the optical system to be used. 

[0078] This drawing also shows the ideal beam-of- light trace at the time of using this optical system to 
coincidence. 

[0079] The other component condenses in another focal location of an ellipse back among the flux of 
lights injected from the center of the flash arc tube 5. The flux of light which carried out incidence near 
the optical-axis core of the light guide section material of the light guide section material 16 which has 
arranged plane of incidence near [ this ] the condensing can be made abbreviation parallel by setting the 
die length of this layer as predetermined die length in refractive-index part cloth layer 16A. The flux of 
light is drawn to a predetermined location, carrying out incidence to single refractive-index layer 16B, 
and holding this beam-of-light condition, after being made parallel. 

[0080] Especially when the plane of incidence of light guide section material is large, this method is 
effective to the light source, so that the flux of light from the light source may become equivalent to the 
condition fully condensed on the optical axis by the reflector etc., or it. 

[0081] Moreover, the thing of the die length used at the time of the image formation relation of the lens 

of the refractive-index distribution pattern usually used by the eel hook (trade name) lens, the rod lens, 

etc. exactly been half characterizes the die length of refractive- index part cloth layer 16A. 

[0082] Moreover, about this length, it is desirable to make it the optimal die length according to the 

property of the beam of light which carries out incidence to light guide section material, without being 

limited to the above-mentioned die length. 

[0083] 

[Effect of the Invention] Since the optical incidence section of light guide section material was formed 
in two or more refractive-index layers according to this invention as explained above, it is not based on 
the appearance configuration of light guide section material, but becomes controllable [ the condensing 
property of arbitration ], and is effective in an efficient illumination-light study system being realizable. 
[0084] Moreover, since it is possible to make the die length of light guide section material into the die 
length of arbitration, it is possible to separate the optical injection section from a photography optical 
axis, and the bloodshot-eyes phenomenon which poses a problem at the time of photography using flash 
luminescence equipment can be prevented beforehand. 

[0085] Furthermore, [ near the optical incidence section ], since light guide section material forms two 
or more refractive-index layers, a compact light-emitting part gestalt can be realized with a thin shape, 
and it can also set a condensing property as an optimum state. And the configuration of optical system is 
also comparatively easy and there is effectiveness of being able to constitute cheaply. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the lighting system which has the condensing member which makes the flux of light from 
the light source condense, and the light guide section material which draws the flux of light condensed 
by this condensing member to a predetermined shot position, and is characterized by equipping the 
above-mentioned light guide section material with two or more refractive-index layers which adjust the 
luminous-intensity-distribution property at the time of optical incidence [ near the optical plane of 
incidence ]. 

[Claim 2] Light guide section material according to claim 1 is a lighting system characterized by having 
arranged the high refractive-index section to the core, and arranging the low refractive-index section in 
the periphery section. 

[Claim 3] Light guide section material according to claim 1 is a lighting system characterized by having 
the refractive-index layer from which plurality differs near the optical plane of incidence at least, and 
having the layer which has uniform refractive-index distribution in the part near an irradiation labor 
attendant. 

[Claim 4] A condensing member according to claim 1 is a lighting system characterized by being 
formed by the paraboloid to which the back section uses the core of the light source as a focus to the 
direction of irradiation appearance, and the front section consisting of cylinder sides centering on the 
light source to the direction of irradiation appearance. 

[Claim 5] Opening of a condensing member according to claim 1 is a lighting system characterized by 
countering a high refractive-index part among the optical plane of incidence of the above-mentioned 
light guide section material, and being arranged. 

[Claim 6] Light guide section material according to claim 1 is a lighting system characterized by having 
arranged the low refractive-index layer at an optical axis and parallel at a periphery to a central high 
refractive-index layer. 

[Claim 7] Light guide section material according to claim 1 is a lighting system characterized by 
forming continuously a configuration equivalent to a lens or it which serves as power forward in the 
high refractive-index section, and power negative in the low refractive-index section on the optical axis 
[ near the optical plane of incidence ]. 

[Claim 8] Light guide section material according to claim 1 is a lighting system characterized by being 
constituted with glass or transparence resin. 

[Claim 9] Light guide section material according to claim 1 is a lighting system characterized by 
preparing in a periphery the low refractive-index layer which narrows a high refractive-index layer 
gradually [ near the optical plane of incidence ]. 

[Claim 10] It is the lighting system with which light guide section material according to claim 1 consists 
of an optical material of a refractive-index distribution pattern [ near the optical plane of incidence ], and 
the die length of the layer of this refractive-index distribution pattern is characterized by the thing of the 
die length of an image formation system for which it has the half die length mostly. 
[Claim 1 1] The interface of each ********** G f light guide section material given in either of claims 2, 
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3, 6, 7, 9, and 10 is a lighting system characterized by carrying out adhesion immobilization by the 
transparence binder near the refractive index of each class. 

[Claim 12] Light guide section material according to claim 1 is a lighting system characterized by 
having installed the different refractive-index layer in the direction of an optical axis, and constituting at 
least one side of each class from a curved surface. 

[Claim 13] It is flash luminescence equipment for photography which has opening of the flash arc tube 
which emits a flash, the reflector which makes the injection flux of light from this flash arc tube 
condense, and this reflector, an EQC, or optical plane of incidence larger than it, consists of light guide 
section material which draws the flux of light to a predetermined shot position, and is characterized by 
forming [ at least / near the optical plane of incidence ] the above-mentioned light guide section material 
from two or more refractive-index layers. 

[Claim 14] The flash arc tube which has an effective cylindrical shape-like light-emitting part, and the 
reflector which makes the injection flux of light from this flash arc tube condense, It consists of light 
guide section material which connects optical outgoing radiation face-to-face to the irradiation labor 
attendant for making opening, an EQC, or the optical plane of incidence and light of the abbreviation 
rectangle prepared in this reflector larger than it irradiate in the direction of a photographic subject, and 
this optical plane of incidence and which consists of a smooth side of thickness about 1 law. The above- 
mentioned light guide section material is flash luminescence equipment for photography characterized 
by being formed from two or more refractive-index layers [ near the optical plane of incidence ] at least. 
[Claim 15] Light guide section material according to claim 13 or 14 is flash luminescence equipment for 
photography characterized by having arranged the high refractive-index section to the core, and 
arranging a low refractive index in the periphery section. 

[Claim 16] Light guide section material according to claim 13 or 14 is flash luminescence equipment for 
photography characterized by having the refractive-index layer from which plurality differs near the 
optical plane of incidence at least, and having the layer which has uniform refractive-index distribution 
in the part near a injection side. 

[Claim 17] A condensing member according to claim 13 or 14 is flash luminescence equipment for 

photography characterized by being formed by the paraboloid to which the back section uses the core of 

the light source as a focus to the direction of irradiation appearance, and the front section consisting of 

cylinder sides centering on the light source to the direction of irradiation appearance. 

[Claim 18] Opening of a reflector according to claim 13 or 14 is flash luminescence equipment for 

photography characterized by countering a high refractive-index part among the optical plane of 

incidence of the above-mentioned light guide section material, and being arranged. 

[Claim 19] Light guide section material according to claim 13 or 14 is flash luminescence equipment for 

photography characterized by having arranged the low refractive-index layer at an optical axis and 

parallel at a periphery to a central high refractive-index layer. 

[Claim 20] Light guide section material according to claim 13 or 14 is flash luminescence equipment for 
photography characterized by forming continuously a configuration equivalent to a lens or it which 
serves as power forward in the high refractive-index section, and power negative in the low refractive- 
index section on the optical axis [ near the optical plane of incidence ]. 

[Claim 21] Light guide section material according to claim 13 or 14 is flash luminescence equipment for 
photography characterized by being constituted with glass or transparence resin. 

[Claim 22] Light guide section material according to claim 13 or 14 is flash luminescence equipment for 
photography characterized by preparing in a periphery the low refractive-index layer which narrows a 
high refractive-index layer gradually [ near the optical plane of incidence ]. 

[Claim 23] It is flash luminescence equipment for photography with which light guide section material 
according to claim 13 or 14 consists of an optical material of a refractive-index distribution pattern 
[ near the optical plane of incidence ], and the die length of the layer of this refractive-index distribution 
pattern is characterized by the thing of the die length of an image formation system for which it has the 
half die length mostly. 

[Claim 24] The interface of each ********** Q f light guide section material given in either of claims 2, 
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3, 6, 7, 9, and 10 is flash luminescence equipment for photography characterized by carrying out 
adhesion immobilization by the transparence binder near the refractive index of each class. 
[Claim 25] Light guide section material according to claim 13 or 14 is flash luminescence equipment for 
photography characterized by having installed the different refractive-index layer in the direction of an 
optical axis, and constituting at least one side of each class from a parish side. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the whole camera concerning the example 1 of a gestalt of 
operation of this invention. 

[Drawing 2\ The perspective view having seen through and shown only the optical system concerning 
the example 1 of a gestalt of operation of this invention. 

[Drawing 3] The sectional view of the camera busy condition concerning the example 1 of a gestalt of 
operation of this invention. 

[Drawing 4] The sectional view at the time of camera carrying concerning the example 1 of a gestalt of 
operation of this invention. 

[Drawing 5] The sectional view for explaining the illumination-light study system concerning the 
example 1 of a gestalt of operation of this invention. 

[ Drawing 6] The sectional view of the comparison for explaining the illumination-light study system 
concerning the example 1 of a gestalt of operation of this invention. 

[Drawing 7] The sectional view for explaining the property of the light guide section material 
concerning the example 1 of a gestalt of operation of this invention. 

[Drawing 8] Other sectional views for explaining the property of the light guide section material 
concerning the example 1 of a gestalt of operation of this invention. 

[Drawing 9] The sectional view for explaining the illumination-light study system concerning the 
example 2 of a gestalt of operation of this invention. 

[Drawing 10] Rear- face reflected ray traced drawing of the illumination-light study system concerning 
the example 2 of a gestalt of operation of this invention. 

[Drawing 11] Direct beam-of-light traced drawing of the illumination-light study system concerning the 
example 2 of a gestalt of operation of this invention. 

[Drawing 12] Front reflected ray traced drawing of the illumination-light study system concerning the 
example 2 of a gestalt of operation of this invention. 

[ Drawing 13 ] The sectional view for explaining the illumination-light study system concerning the 
example 3 of a gestalt of operation of this invention. 

[Drawing 14] Rear-face reflected ray traced drawing of the illumination-light study system concerning 
the example 3 of a gestalt of operation of this invention. 

[Drawing 15] Implantation beam-of-light traced drawing of the illumination-light study system 
concerning the example 3 of a gestalt of operation of this invention. 

[Drawing 16] The sectional view for explaining the illumination-light study system concerning the 
example 4 of a gestalt of operation of this invention. 
[Description of Notations] 

5 Flash Arc Tube (Light Source) 

6 Reflector (Condensing Member) 

7, 10, 11, 12, 13, 14, 15, 16 Light guide section material 
7a Optical plane of incidence 
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7b Irradiation labor attendant 

8 Sheathing Member 

9 Protection Member 

10A, 12A, 14A, 14C, 15A Quantity refractive-index layer 

10B, 12B Medium refractive index layer 

IOC, 12C, 14B, 14D, 15B Low refractive-index layer 



[Translation done.] 
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14 



(8-2) S5£ (1-1) 3C*D 

<s in \ 

(3-3) (1-3) i£«fc»> 

r = s i 



(1 6) 



(17-1) 



(17-2) 



(9-2) j£h (3-3) SUB 



* - b - t a n 



C=- 



s i n s i n0 7 ^ 

\n„ / 



2-tanf 



(1 8) 



d=a+2b+2c 

»± J: ») 

« = 30. 0°, 0 = 45. 0°, y = 5 9. 9 
0 , a = 2. 0 

b=l. 0 6 , c = 0. 7 5, d=5. 6 2 
1=6. 0 8 

nn=l. 6000, dm = 1 . 5199, nL = 1 . 
4 3 5 3 

t&£o 0 7 l±C<0!&<ttSr7CKLTnv>*:@T-<fc&o 
[0 0 5 3] itz, Siffl^aSl 2 A<0/S#f'3^><^£ n 

h =1. 5t=«iELrw*«>tf**-r*t. 

« = 3 0. 0°, ,3 = 4 5. 0", y = 60. 0 
° , a = 2 . 0 

b = l. 0 7 , c = 0. 7 6 , d = 5 . 6 9 
1=5. 6 6 

nn=l. 5000, nil = 1 . 4142, nL = 1 . 
3 2 2 9 

teJE^Hl 2B. 12CWg?^0. 4 

mmffi< manzmfaofet 

[0 0 5 4] ±|Bffc*<OJB««"C»±, *#«WI#tim«> 
t*ft*3 0* iLt*-BJ6t4D, 40 [0 0 5 8] 



(1 9) 

20 *oTV>i#, 1 2 Ojtffl*0***«f 

[0 0 5 5] Sfc, ±ERBOt^:, H^o*** 

£i:UJ:«K 3fc* J: <) M* < 
[0 0 5 6] _L|EO*ifccO^JS^J 1 (OiScHfHtW 

3*ifeWi-^»„ treitmiitfi i -cat, *»> fisw^s 
<D&$im&ti-2>tzib<7)&ftZ (7-1) S;-c#x.fe 

a*. »iittmc«3t?»i, «*w*«iT?*>r*K£i:£ 
[0057] :^#tifcLt> ©«*Fr3?a$oS££ 

»<-TSUti (6- 1) , (6-2) 



a • t an (9 0° -0^) =- 



c ■ tan(6„ = £ 

7 tanfl. 



[&9] 



— b • t a n i 



(2 0-1) 
(2 0-2) 



£4>*frK*qx., *J*lPL#&i£*<7>A£ y < fc* 1) , (10-2)«fc, *««fWCOje«*: (1 - 

fc*0*#(8-l), (8-2) «MW«i 1) - (1-3) , (3-1) - (3-3) ££40% 
A*tffe> lMWr*«KW.MtL*v»*ft (9-1) , 

( 9 - 2 ) ^ W^AS-e^rJRtt-r (10- 50 [0 0 5 9] A*t*BBP« a , *ffl*r$» 1 3 A^iKf 



-8- 



(9) ST 1 0-2 0 2 3 9 

75 

, *tm»OK*t^ « Z*tl*>tl * o l:ti»i nBtlifctit, 

a = 2. 0, n H =1. 60, a = 30° [0 0 6 0] 

tU, &«It#flll iffi-cote^*., 0 8 1^1" J:* [&10] 
(1-1) 5£<!: (10-1) StJ: 5 

, sin 

n, =n„ • s i n 90' -sin 1 =1. 5199 

n H 

(8- 1) . (1-1) suo 
i 8 1 n « 

0o=cos 1 — =70. 7 9 34 

n L 

(3-1) Sit) 

-1 n L 

^^cos 1 — -sin^ =26. 2 25 4 
n H 

(2 0-1) 

2 = 2 a - t an (9 0* ~ 8 =8. 12 
(9-1) 5£J;l) 

b = =1. 4144 

2 • t a n <t> g 

(1-2) 5«U») 

/?=sin- 1 (nH - sinfl,}) =44. 9951 
d = a + 2 b = 4. 8 2 8 8 

a = 3 0. 0° , 0 = 4 5.0°, a = 2. 0, 
b = 1 . 4 1 

d = 4. 83, 1=8. 12, nH = 1 . 6 0 0 0, 
nil = 1 . 5 19 9 

fc&»K -ttBHWSKJ: >?r5fel£B a rto 9 0" 

Ofi£55-£6 0° <^>BB|tA^to<btT-J.o 
[0 0 6 1] ftSnx£€#Kfit1-&» 

£ Ko*LTJB*rJp*Tt74 J: o * £ t J: o 

[0062] %m<omm2 

0 9-012 (±*7t:8Pttl*IO®W^^fbi: J: ») , 

[0 0 6 3] 09{CJ3V^T, 14l±*»#^*0, I 
S$«Ii4 4oOil4A, 14B, 14C, 14D 

&o iifl4A, 1 4 C<±J«ffliff^W, 14B, 14 

d * „ *?m<7>i&mm 2 (±**fe<o».« 



[0 0 6 4] 1TF, i CO «t -5 *3g«0#*«*|- 1 4 £f IJ 
ffl Lfc»-frO#*aU**H 10-012 K-o^XUW-f 

[0 0 6 5] ±-f, 01 0tCa%?-J:3£<. ftR,R*t^6 

<om 1 oxKjftfaAUEc Lfew*«*» 5 frbttm Ltz 

30 3fe*<0^*>, *«|C0f^^|6]9**{±E»t^6OfffR® 
6aicSo7tf^ fl»R<7)#2o».a;fi:{tFt;**i- £ 

1 4 C0ift®iff*«P 1 4 A* s E«£*t-CV>&0-C\ *2<0 

F^*tfcK»t*<±*;««f^«E 1 4 AKxar 

L««f-***o *JB*r**l 4AkftWff»l 4 

*tTv»4jt*, A*tft#*S <JH*«>ilS»**«tU< 

40 [0 0 6 6] SfcK, fi®t*T**l 4B^t>SS®l>f*S 
1 4 CKjtA,-?l|ft1-£. *&(±i*«W2*£* 14Ci>(> 
flS/B^W 1 4DirAjW-r^o £OB#*>9l#MT2;&*tt 

[0 0 6 7] Jft_h© «fc 3 if#S&*t 1 4 A*Wi£# 
fclMWW 1 4 A, &BWrmm 1 4 B U 
^o, JftJBftaMH 4ASri!iV>'Xm fi:ffl«f^« 1 

4 b £ca w vx^t x -j izmm-rz ztiza*), 

50 [0 0 6 8] 01 1 liW*^**5<0^^t>*tffiL7t 
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17 

tv>4. 07pcO4 •? *SB#T^« 1 4 A, 14 C^*> 

[0 0 6 9] EI 1 2 (±W*^« 5 frh ffifc*3K**n« 
#c?>R8tW6 bK*4j£55-£0f:L£*>O-e£>4o -<7) 

0*^&«oTf£;£UfavMtRE:#J-W6 at?Iltf, £ 
2 ^)I*eiF(:*7fctio WTI±H 1 0 t IBI-OTfcK 

££4o 

[0 0 7 0] JSLk, Lfc 4 o ftflVftOB 1 4 
A, 1 4 CI!***** < < U fgM9fm& 1 4 

-2) o 

[0 0 7 1 ] 2 T?I4, ft#ffl*r** 

•c*4„ v>r*t<>, teofflffrJfcofcRtril&stso*^ 
$ K J: o * HT* S * 4 £ t * 4 „ 

[0 0 7 2] ttz, 2 -Ctl, M-SSrTK 

4. 

[oo73] mknm&w 3 

01 3 -HI 5l±;fc#&l8<7)*;te<m«HHJ3 *Wm-tZ>tz 
[0074] Hi 3 lC;fcv»t\ 1 5 li&%Mtt-?$> ») , 

1 5 Aimmmmm, 1 5 b i±»f®^* s 3 tmt ttz 

0*fflO#1££J$ofcfifcT-;fc>K 01 4, 15lC^-t-* 
«i(U»H*t t»:«tt<oWtt*«W+*o £-f0l4K 
jj*-*- J: 7 KW*»*f 5 05H".t*?>fflfc*Jtt«n»* 

ta-r -&-^®atci6io fc«»cov>r fctjcitajBSM 2 

Lfc 4 -7 icffiJBtf*** 1 5 B <D 3 A^OSB^E! 

[0 0 7 5] 01 5HWftfBfc«5^<b?>ilM-r*£ 
£ <r>m& i> -hKffiffiff 1 5 B -e^fiK Zixfz3fi 

[0 0 7 6] «Jfc«ftWM4 

016 J±*^«D*ii<0».«^l4 *|!iWi-4/ii6<D0T* 
*5o tw«t?*4*» 



(10) 4f B!¥ 1 0-2 0 2 3 9 

<b, «MKW*»fl-Uov»-co*»(Hi-4o 
[0 0 7 7] 016 (CiJV^-C, 1 6 limftUtt-Cb *) , 

**usefb*»fc*fc**'it-c*4 < , *<ofts««a-r4 

4 3fc»r5£Oft$t=a«$*iT^4o 16BI±JS#f*# 
l 6 AO*«M|iitc*«l*it^J|t-<0JB«f*J: *) & 

4#*»1Nfc»K i<0ftSJ4'ttffli-4***O«SU(c. 

iO [0 0 7 8] £0#**S:1&Jfl§Ljfc»fr<&« 
fe&ittim. Y V-x(>raB#lc^LTv^4o 
[0 0 7 9] W*3S*»5O+**»<bltWL^**«)0 

c:fcU4*K ■HMrfl:-*-4C4:0 t -e#4o WHfcSiifc 

20 [0 0 8 01 ^ O^S;l43fc»*» f> 03t3ll**R*t**(- 4 

*«fc*4 4}t=#atU*tU **«troA>fI«v> 
»#(i!|fH*St|-e*4o 

[0081] ifcfflff**** 1 6 Acoft$(4, aur-t 

(iSa D p£) n ? Ki/>Xft«*)Jir 
v» 4 IWMI<0 V > XoftftRffKfCfifflti ft S 

[0 0 8 2] i<0ft$tcov>TI4, _Lf2ft£tCffi 

[0 0 8 3] 

AStSB *«fcO® «m -ej^jft L it <r> T% 
[0 0 8 4] tit, **amwft$*l£38:<7>ft$t-t-4 
[0 0 8 5] $<2K, S*«|5*t(4, jfcXIWfi£«»:4Jv» 

^i--j>^«!:^nrsiT-*>4o l**>, K¥m<omm i> it& 

[0®O«#ftgfeW] 

[0 1 ] *§tw<7>mme>rmm 1 * ^ 9^0^ 

H0o 

[0 2 ] ^ftWDmMoj&mm 1 k«**»*<o* 

50 ^Lt^LfcMio 
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(11) 



#G3¥l 0-2 0 2 3 9 



19 



20 



[0 5] **&9J«>*ttOfl$8t0|i t=«4!Hifl*#**» 

[0 6 ] ^m<D^mmmm i 

[0 7 ] 1 K«*##«#0#tt 

*K9J-*-*rt:*!>Ol(fiBH,> 
III 8] *#fe^O*ifc<7)ff£SI0!| 1 

in 9 ] ^m<r>mm<r>rmm 2 u«*«iw3fc***r» 

9§-t&£J6cD§fM0 o 

[010] *%w<r>xm<7>&mm2\z%2>mwit¥%<o 

[012] ^WilOilia 2 



[013] *^«t»«f 3 i:#^>BIi!m J 
ifclEi-&*:<6<7>»f®0o 

[mi 4] *§km<r>mw<ormm3 iz%z,mwit&&<7> 

[015] *»WO*«iO«»«3(-«4JHW***0 

[016] *»W<0**O^]Kffl|4U#*MW**** 
S£Wi-*^:*6OWf®0o 
[flF-^<Dgfcl»] 

10 5 ra*f§*« (*») 

6 Km& (***«■) 

7 , 10, 11, 12, i3, 14, is, i6 myt 
mm 

7 a ibXttfW 

7 b ytrntam 
8 

9 ftK«# 

10A, 12 A, 14 A, 14C, 15A ffiJI$r*£V 
1 OB, 1 2 B cfS^* 
20 1 0 C, 1 2 C, 1 4 B, 1 4 D, 1 5 B 
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[0 2] 




[0 9] 



[011] 
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0-2 0 2 3 9 
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